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NASA SPoRT OVERVIEW
• NASA Short-term Prediction Research 
and Transition (SPoRT) Center
Website: 
https://weather.msfc.nasa.gov/sport
Twitter: @NASA_SPoRT
• Transition unique NASA and NOAA 
observations and research 
capabilities to the operational 
community to improve short-term 
weather forecasts
• Testbed environment with unique 
Research to Operations (R2O) 
paradigm in which end-users are 
involved in the entire process
• SPoRT performs targeted research in 
Modeling and Data Assimilation, 
Lightning, and Remote Sensing
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KEY RESEARCH OR APPLICATION FOCUS RELEVANT TO THE 
SWOT MISSION
• Objective: Develop methodology and data assimilation framework for 
assimilating SWOT WSE into the operational NOAA National Water 
Model (NWM) in close collaboration with model developers
• Goal: Demonstrate consistent model improvements in streamflow 
prediction following SWOT WSE assimilation
• Questions to be answered:
• Can SWOT observations be useful in operational settings 
considering temporal frequency and product latency?
• Do SWOT measurements provided value-added impacts in basins 
where in situ gauge networks exist?
• Will the assimilation of SWOT WSE provide measureable 
improvements to National Water Model performance?
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Alaska domain showing SWOT observable 
rivers (legend), number of SWOT obs. per 
repeat cycle (background; grayscale 
colorbar), and current USGS stream gauge 
sites (green dots).
• NWM is configuration of Weather Research and 
Forecasting hydrological extension package (WRF-
Hydro; Gochis et al. 2018)
• Global Land Data Assimilation System (GLDAS) 
used as meteorological forcing for model
• Observation System Simulation Experiment 
(OSSE) fraternal twin experiment: consists of 
control run to generate observations and 
corrupted run into which synthetic observations 
are assimilated
• Control simulation (100-m resolution WRF-Hydro)
NWM/WRF-Hydro modules and 
output variables (NCAR 2018)
SUMMARY OF PROGRESS:
Model Configuration
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Simulation workflow for the corrupted run, 
including assimilation of synthetic SWOT WSE (red 
box).
Ensemble Parameters
Min 
Value
Max 
Value
Clapp-Hornberger B exponent 0.4 1.9
Soil moisture maximum 0.8 1.2
Saturated soil conductivity 0.2 10
Soil infiltration 0.1 4
Soil drainage 0.1 1
Retention depth 0.1 10
Saturated soil lateral conductivity 10 10000
GW max depth (Zmax) 0.5 8
GW exponent (B) 1 8
Canopy wind - ET 0.5 2
Max carboxylation 25°C 0.6 1.4
Ball-Berry conductance relationship slope 0.6 1.4
Snowmelt parameter 0.5 3.5
Manning’s roughness coefficient 0.005 0.8
SUMMARY OF PROGRESS:
Corrupted Run Ensemble
• 250-m resolution WRF-Hydro
• Synthetic SWOT/AirSWOT WSE assimilated into 
WRF-Hydro channel routing module using 
HydroDART (WRF-Hydro Data Assimilation System)
• Error statistics calculated from ensemble 
(perturbed model parameters listed in table 
below)
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• Synthetic WSE generated using OSSE for Mar – Sep 2017
• 87.7% of observations assimilated (369 rejected as > 3-σ from ensemble mean)
• Improved correlation and RMSE with respect to truth, with 93.9% of analysis 
points showing an reduced bias with respect to truth
• Assimilation corrects anomalously high values of prior mean to better match 
truth
Scatterplot showing truth (black), prior ensemble mean (red), and posterior ensemble mean 
(blue) for every channel point where assimilation was performed
Correlation RMSE (m)
Prior 0.781 1.283
Posterior 0.893 0.664
Correlation and RMSE for prior and posterior 
ensemble mean channel head with respect to truth 
at the time of analysis
SUMMARY OF PROGRESS:
Chena River – Warm Season 2017 (OSSE)
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• Improved correlation and RMSE
• Assimilation impact remains for < 3 hours
• Truth channel geometry largely unknown, 
possibly introducing significant error
Correlation RMSE (m)
Prior 0.319 1.805
Posterior 0.419 1.288
Analysis Increment
Thinned Observations
Prior Mean
Ensemble Members
Prior
Posterior
Nenana, AK (downstream of DA)
SUMMARY OF PROGRESS:
Tanana River – June 2015 (AirSWOT)
Correlation and RMSE for prior and posterior 
ensemble mean channel head with respect to truth 
at the time of analysis
Analysis
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NEEDS AND CHALLENGES AHEAD
• Continuing to fine-tune assimilation (radius of influence, inflation, 
density of observations, smoothing, etc.) to extend impact period
• Currently modeling SWOT WSE using basic simulator (WRF-Hydro 
model output plus random noise). A hydrology simulator that 
accounts for error sources beyond random noise (e.g., topographic 
and vegetation layover) would be beneficial
• Assimilation impacts greatly affected by model representation of 
channel geometry. More accurate estimates of channel 
geometry/bathymetry are needed, both from measurement 
perspective and model perspective.
SWOT
JPL D-75747
9
HOW MIGHT SWOT DATA IMPROVE EARLY ADOPTER 
MISSION?
Anticipated 2022 Press Releases:
• “Assimilation of SWOT data improves forecasting skill of NOAA 
National Water Model”
• “SWOT Follow-on Mission in development after successful use of SWOT 
data in operational forecasting”
